ABSTRACT
INTODUCTION
Systemic lupus erythematosus (SLE) is the prototypic immune complex disease which induces injury in multiple organs. Common targeted organs include the skin, kidneys, and joints. The disease is characterized by excessive autoantibody production, immune complex formation, and immunologically mediated tissue injury (1,2) . One of its most serious manifestations is lupus nephritis (LN), which leads to severe persistent proteinuria, chronic renal failure, and end-stage renal disease, remains a cause of substantial morbidity and mortality, either secondary to kidney disease, or as a result of intense immunosuppressive drug toxicity (3-5) . The etiology of SLE is multifactorial, and both environmental and genetic factors are implicated. The contribution of these two factors may differ between individuals, but the resulting malfunctions in the immune system and the production of autoantibody plays a pivotal role in the pathogenesis of SLE
(3)
. Twin and family studies provide evidence that a genetic component contributes to disease susceptibility. Many genes that most likely contribute to the development of lupus have been identified (6,7) . There is strong evidence supporting the role of cytokine genes in the pathogenesis of autoimmune diseases, including SLE (8) . The tumor necrosis factor alpha (TNF-α), an important pro-inflammatory cytokine, plays an important role in the inflammatory and immune responses (9) . The single-nucleotide polymorphism (SNP) TNF-α -308 G/A is located on chromosome 6p21.3, within the class III region of major histocompatibility complex (MHC) Taking into account these findings, the aim of the present study was to establish the association between TNF-308 G/A and IFN-γ +874 A/T gene polymorphisms among Egyptian patients with SLE associated with lupus nephritis.
MATERIALS & METHODS

SLE patients and healthy controls selection:
This is cross-sectional study which was conducted on 125 patients (72 females and 53 males) suffering from SLE. Each patient met more than four of the revised criteria for the diagnosis of SLE proposed by the American College of Rheumatology (ACR) criteria at the time of evaluation (20) . SLE patients were selected from the Rheumatology Departments, Mansoura University, Mansoura, Egypt, for two and half years (2010) (2011) (2012) (2013) About 5 mL of peripheral venous blood was collected under aseptic conditions into sodium-citrated tubes and were delivered to centrifuge tubes containing K 2 DTA (stored as EDTA anti-coagulated blood sample at -30ºC for DNA extraction)
(22)
. Genomic deoxyribonucleic acid (DNA) was extracted and purified according to the kit provided by Gentra Systems, USA. The average DNA concentration (0.161±0.002µg/µl) was determined from absorbance at 260 nm (Jenway, Genova Model, UK). All samples had a 260/280 nm absorbance ratio between 1.4 and 1.63. The integrity of the DNA was checked by electrophoresis on 1% agarose gel stained with ethidium bromide
Genotyping of TNF-α -308 gene:
TNF-α -308 gene polymorphism study was carried out by allelespecific polymerase chain reaction (ASPCR) method described by Tronchon et al. (2008) (23) as follow : A TNF-R primer (5′-TCTCGGTTTCTTCTCCATCG) was used with either 308-G (5′-ATAGGTTTTGAGGGGCATGG)or3 08-A (5′-ATAGGTTTTGAGGGGCATGA) to amplify a 184 bp fragment of the TNFα gene, which includes the polymorphic site at the nucleotide position −308. The primer pair TNF-F (5′-GAGTCTCCGGGTCAGAATGA)/T NF-R was used to amplify a 531 bp TNF gene fragment that was used as an internal control in the allelespecific polymerase chain reaction (ASPCR). Primer TNF-F was also used as a competitor for the TNF-R/A and TNF-R/G primer pairs to improve the specificity of the ASPCR assay (Zhu and Clark, 1996).
(24)
Gene specific primers were purchased from Biolegio. BV, PO Box 91, 5600 AB Nijmegen, Netherlands. PCR was carried out in 50 microliters final reaction volume using Ready Mix (RED.Taq-PCR Reaction Mix), purchased from Sigma Aldrich, Saint Louis, USA. The following mixture was prepared for each sample: 25µl RED-Taq PCR reaction Mix(1X),1µl (20 pmole) of forward primer for each allele, 1µl (20 pmole) of reverse primer, 2µl (200ng) of genomic DNA and 20 µl of double distilled deionized water. This mix was put in a thin wall PCR microcentrifuge tube and gently centrifuged to collect all components to the bottom of the tube. Amplification was performed in a Thermal Cycler (TECHEN TC-312, Model FTC3102D, Barloworld Scientific Ltd. Stone, Stafford Shire St., 150 SA, UK) using the following program: After initial heating at 95°C for 10 minutes, 30 PCR cycles were performed and consisted of heat denaturation (95°C for 45 seconds), annealing (for 50 seconds at 60°C for the TNF primer pair) and extension (72°C for 45 seconds). A final extension (72°C for 9 minutes) was performed. The resulting PCR product was 184 bp in length for each allele and 531 bp TNF gene fragment for the internal control.
The products was subjected to agarose gel electrophoresis using 2 % agarose stained with ethidium bromide and visualized via Light UV Transilluminator (Model TUV-20, OWI Scientific, Inc.800 242-5560, France) and photographed (fig1). 
IFN-γ +874 A/T (rs2430561) polymorphism:
It was determined by allele-specific polymerase chain reaction (ASPCR) method described [amplification refractory mutational system (ARMS) PCR] followed by gel electrophoretic analysis as described by Pravica et al., (19) . The T and A polymorphism sequences were identified using a specific single oligonucleotide, synthesized to cover a 24 bp region for each allele. The following primers were used for amplification: 5'-TCA ACA AAG CTG ATA CTC CA-3' (consensus primer), 5'-TTC TTA CAA CAC AAA ATC AAA TCA-3' (A allele specific), 5'-TTC TTA CAA CAC AAA ATC AAA TCT-3' (T allele specific). (Fermentas Life Science, Ontario, Canada) Amplification yielded a 263-bp PCR product.
The 
STATISTICAL ANALYSIS:
Data were processed and analyzed using the Statistical Package of Social Science (SPSS, version 17.0). The frequencies of studied genotypic and allelic polymorphisms among cases were compared to that of controls using Fisher's exact test and odds ratio (OR) with the 95% confidence interval (95% CI). Quantitative traits were compared using the Student t-test while nominal traits were compared using the Chi square test. Conformity with the Hardy Weinberg law of genetic equilibrium was assured by a nonsignificant Chi square test comparing the observed Vs the expected genotypes among studied cases and controls. A minimum level of statistical significance was considered at a p level of <0.05.
RESULTS
The present study was conducted on 125 patients (72 females and 53 males) suffering from SLE having nephritis (persistent proteinuria > 500 mg/ 24 hours (or > 3+) or cellular casts), their mean age was 23.4± 4.4 years. Demographic data, clinical manifestations, duration of symptoms, were shown in table 1. Control group consisted of 112 age matched healthy (46 males and 66 females) individuals from the same area with patients, their mean age was 28.3 ± 6.2 years.
The frequencies of the genotypes of -308 G/A of TNF-α in the SLE nephritis and control groups are shown in Table 2 . The frequencies of TNF-α genotypes were in agreement with Hardy-Weinberg equilibrium in both SLE nephritis and control groups (p>0.05). Using G allele as reference, the A allele was associated with a significantly elevated OR of 3.2 (95% CI =2.15 -5.01, P = 0.003) in SLE cases associated with lupus nephritis ( Table 2) . Using the GG genotype as the reference genotype, the AA genotype, although, it was associated with a significantly elevated OR 5.33, it was statistically insignificant (95% CI = 0.61-46.5, P 0.12). However, addition of genotypes (AA plus GA) versus GG was associated with a significant increase in SLE having nephritis compared to controls (OR = 2.51, 95% CI = 1.26-4.99, p=0.009) table 2.
The frequencies of the genotypes of IFN-γ +874 A/T in the SLE nephritis and control groups were shown in Table 3 and were in agreement with Hardy-Weinberg equilibrium in both SLE nephritis and control groups (p>0.05). Using A allele as reference, the T allele was associated with insignificant increased risk of SLE having nephritis (OR 1.43, 95% CI =0.93-2.20, = 0.13). Also, using the AA genotype as a reference, TT genotype was associated with insignificant increased risk of SLE having nephritis (OR 1.15, 95% CI =0.38-3.45, p= 1.0). On the other hand, genotype AT was associated with increased association of SLE having nephritis, OR 2.06, CI= 1.18-3.62, p= 0.01. The genotype of AT versus combined genotypes (AA+TT) was associated with increased OR 2.04, CI, 1.17-3.54, p= 0.01) in patients with SLE having lupus nephritis. 
DISCUSSION
Systemic lupus erythematosus is a multifactorial disease caused by interaction of genetic risk factors and environmental events that lead to disease initiation and progression, which can affect many organs. Glomerulonephritis, which leads to severe persistent proteinuria, chronic renal failure, and end-stage renal disease, remains one of the most severe complications of SLE and is associated with significant morbidity and mortality (3,5) . The levels of various cytokines have been found elevated in SLE patients; so they have been considered essential elements in the etiology of the disease . TNF-α is a pro-inflammatory cytokine involved in the severity of different immuneregulated diseases including autoimmune, infectious, and malignant diseases
(23)
. IFN-γ is a signature cytokine of the Th1 subset of helper T cells. Several studies have indicated that alterable expression of the IFN-γ level has significant effects to the susceptibility of various autoimmune diseases, particularly in SLE (14, 15) .
TNF-α -308 G/A in SLE having Lupus nephritis:
The current study analyzes the association of the TNF-α -308 G/A SNP with SLE nephritis in 125 Egyptian patients with SLE having LN. The presence of a single copy of the A allele of TNF-α -308 G/A SNP was associated with a significantly elevated OR of 3.2 (95% CI =2.15 -5.01, P = 0.003) in SLE cases associated with lupus nephritis, the A allele behaves as a dominant variant, the present results were in agreement with those reported by others (10,11) . The transition of guanine (G) to adenine (A) at position -308 directly affects gene regulation and has been associated with altered transcriptional activity of TNF-α in various disorders. The adenine (A) allele has been reported to be a stronger transcriptional activator in vitro than the common guanine (G) allele, However, in the case of homozygous genotype (AA) for the TNF-α -308 G/A SNP, there was no significant difference, which may be due to a low frequency of this genotype in the study population (5 cases, 4%). On the other hand, addition of genotypes (AA plus GA) in 33 cases versus GG was associated with a significant increase in SLE having nephritis compared to controls (OR = 2.51, 95% CI = 1.26-4.99, p=0.009).
IFN-γ +874 A/T with SLE nephritis:
The present study analyzes the association of the IFN-γ +874 A/T SNP with SLE nephritis in Egyptian population. Up to the best of our knowledge, this is the first report on The signal transduction of IFN-γ/TNF-α synergism may be relevant to the pathophysiology of many autoimmune diseases as SLE having lupus nephritis. The limitations of the present study were small number of cases, cases were collected from single institution, and a hospital based not a community based study. We advise a large multicenter study to confirm our findings.
In conclusion, from this study, gene polymorphisms related to TNF-α308 G/A and IFN-γ +874 A/T may play an important role in the susceptibility and pathogenesis of SLE having LN among Egyptian patients. ‫انثاؽُّ‬ ‫االيشاع‬ ‫قسى‬ ‫ـ‬
‫الىرمي‬ ‫التىقزس‬ ‫محفش‬ ‫لجيه‬ ‫الجيىي‬ ‫التعذد‬
